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Background: Acute herpes zoster (HZ) is characterized as a vesicular rash with unilateral distribution produced by the reactivation of
varicella zoster virus. It can induce various comorbidities that can adversely influence the quality of life of patients. The purpose of this
systematic review is to assess the effect and safety of fire needling acupuncture on acute HZ.

Methods: Three English databases (PubMed, EMBASE, and the Cochrane Central Register of Controlled Trials) and four Chinese
Databases (China National Knowledge Infrastructure, Wanfang database, Chongqing VIP database, and China Biology Medicine
database) will be searched from their inceptions to July 2022. Randomized controlled trials investigating fire needling acupuncture
therapy for acute HZ will be included, regardless of publication status. Two reviewers will independently conduct the study screening,
data extraction, and research quality assessments. The primary outcome measures are the Pain Visual Analogue Scale and the
occurrence of postherpetic neuralgia. Secondary outcomes measures are the evaluation of skin lesions, time to resolution of pain,
tolerance evaluation, total effective rate, adverse events and changes in inflammatory and immune suppression markers in peripheral
plasma. All included studies will be assessed for methodological quality via the Cochrane Collaboration’s bias risk assessment tool.
Meta-analyses will be undertaken using Review Manager V.5.3 software. The findings will be reported as the risk ratio of the binary
data and the mean difference (MD) or standardized MD of the continuous data. Subgroup analyses and sensitivity analyses will be
conducted where appropriate. The Grading of Recommendations Assessment, Development, and Evaluation will be used to assess
evidence certainty.

Results: From the study, we will ascertain the effects and safety of fire needling acupuncture on acute HZ.

Conclusion: This study will validate the effects and safety of fire needling acupuncture in the management of acute HZ, generating
new evidence to guide acupuncture interventions for acute HZ in the future.

Registration Number: PROSPERO CRD42020199047.
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Introduction

Acute herpes zoster (HZ) is a common dermatological condition. Symptoms of acute HZ typically start with pain
sensation in the affected dermatome, which is followed by a vesicular eruption within 2—-3 days after the onset. Acute HZ
is often accompanied by continuous or episodic sensations such as pain, paresthesia (eg, burning and tingling),
dysesthesia (altered or painful sensitivity to touch), allodynia (pain associated with nonpainful stimuli), or hyperesthesia
(exaggerated or prolonged response to painful stimuli)."* Although acute HZ is self-limited, 13—47% of patients may
have comorbidities such as postherpetic neuralgia (PHN), herpes zoster ophthalmicus (HZO), cutaneous and visceral
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dissemination, with PHN being the most common one.* Severe cases of these comorbidities may necessitate
hospitalization.” In some patients, particularly the elderly, the pain persists after the rash cures and proceeds into PHN.

The incidence of HZ is counted as 3 to 5 per 1000 person-years globally and 3 to 10 per 1000 person-years in the
Asia-Pacific region, with an annual increase of 2.5-5.0%.° After the age of 50, the specific cellular immune function of
varicella-herpes zoster gradually decreases. Hence, the incidence, hospitalization rate, and mortality rate of HZ increase
progressively along with the increase in age.” The burden of HZ is significant worldwide, with millions affected and the
incidence rising.® As shown by the latest Global Burden of Disease study 2017,” HZ is ranked the 5th leading cause of
years lived with disability (YLDs) of infectious diseases (0.30 million YLDs, 95% UI 0.18 to 0.46). Globally, between
1990 and 2007, the number of all-age YLDs attributed to HZ increased by 39.5% (95% UI 36.3 to 42.8). From 2007 to
2017, there were further increases in the number of all-age YLDs attributable to HZ (22.1%, 95% UI 19.5-24.8). The
pain symptoms caused by HZ significantly affect people’s daily activities and sleep, cause a negative psychological state,
impact their quality of life, and lead to medical burden on patients, their families and society.'®

Acute HZ is triggered by the varicella-zoster virus (VZV) reactivating. Primary infection of VZV causes varicella.
Once varicella resolves, the virus remains latent in the dorsal root ganglia. With advancing age or immunosuppression,
cell-mediated immunity to VZV declines and the virus reactivates to cause acute HZ, occurring anywhere in the body."!
The risk factors for acute HZ are elderly cell immune deficiency, genetic susceptibility, mechanical trauma, systemic
diseases (such as glucose and urine disease, kidney disease, fever and hypertension), recent mental stress, fatigue and
other common causes. The risk of HZ in women is higher than that in men.'? In the general population, the estimated
lifetime risk of HZ is roughly 30%, with the risk increasing dramatically after the age of 50."

The treatments of acute HZ aim to reduce the intensity and duration of acute zoster-associated pain (ZAP) and
cutaneous symptoms and improve patients’ quality of life. According to the European consensus-based (S2k) Guideline
on the Management of HZ, these treatments consist of antiviral medication, pain management, and local therapy. Usually,
they are used for seven days, commencing 72 hours after the rash appears. Where HZ presents signs of the visceral or
central nervous system, these treatments can be provided for up to 21 days.'* PHN is often refractory to treatment. It is
unclear whether the current acute HZ treatments could prevent the occurrence or shorten the duration of PHN.'>-'®
Treatments with established efficacy for PHN consist of gabapentin, pregabalin, topical lidocaine patch, tricyclic
antidepressants, and opioid analgesics.'” However, for many patients, whether taken alone or in combination, these
medications are either partially or completely ineffective. The pain caused by PHN can persist for months or even years.
The long-term pain often leads to depression, fatigue, insomnia, altered activities of daily living and decreased
socialization.'® The efficacy of acupuncture in the treatment of pain diseases has been confirmed by evidence-based
medicine, especially for HZ."” Relevant meta-analysis proved that fire acupuncture therapy can be used as an effective
method to treat pain diseases.?’

Fire needling acupuncture is one subtype of acupuncture therapy, which is widely used for the treatment of acute HZ
in Chinese medicine hospitals in China.?' Fire needling acupuncture involves inserting a red-hot needle through a
person’s skin at specific points on the body,”* hence it combines conventional acupuncture and cauterization therapy.
Clinical studies have been conducted to investigate the effects of fire needling acupuncture for treating HZ.>2° The
findings from these studies suggested certain benefits of fire needling acupuncture in reducing pain intensity, improving
rash healing, and preventing the occurrence of PHN and other complications of HZ.

Recent clinical research showed that fire-needling acupuncture was effective for HZ, in terms of shortening the
duration and intensity of pain and reducing the occurrence of PHN.?”*? Although fire needling acupuncture has shown
effects for relieving HZ, its mechanisms remain unclear. Previous studies have found that fire needling acupuncture might
promote microcirculation in the lesion area by regulating cutaneous nerves, which potentially absorb inflammatory
mediators and exert neuroprotective effects.’® Furthermore, the high temperature of the red-hot needle may generate an
effect that directly eliminates the microorganisms and achieves anti-inflammatory effects.** Specifically, the mechanism
of fire needling acupuncture alleviating mechanical and thermal pain intensity is supported by animal studies in which
fire needling acupuncture activated pain-related PKA/TRPV1 pathway.’> Furthermore, fire needling acupuncture has
been found to show significant effects on inflammatory and immune regulation in patients’ peripheral plasma, such as
inhibited CD8+ T-cell counts, increased CD4+ T-cell counts and CD4/CD8 T-cell ratio.*
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Two systematic reviews on acupuncture for PHN have been published in 20187 and 2019,*® suggesting that
acupuncture may reduce pain intensity in patients with PHN. However, neither review focused on fire needling
acupuncture and acute HZ. The clinical evidence of fire needling acupuncture for acute HZ needs to be systematically
evaluated. Therefore, we plan this systematic review to synthesize currently available clinical evidence of fire needling
acupuncture for acute HZ.

Materials and Methods

Study Registration
The systematic review protocol has been registered at the PROSPERO database (CRD42020199047). The Preferred
Reporting Items for Systematic review and Meta-Analysis Protocols (PRISMA-P) is used to format our publication

(Supplementary Table 1).*° The review will be carried out in compliance with the PRISMA-P statement.***!

Inclusion Criteria for Study Selection
Types of Studies
This review will encompass clinical randomized controlled trials (RCTs) regardless of their publication status.

Types of Participants

This study will follow the diagnostic criteria of herpes zoster defined in the “Consensus of Chinese experts on herpes
zoster” published in 2018 by the dermatologist group of the Chinese Medical Association.** This review will encompass
studies that enrolled adults (>18 years) with acute HZ diagnosed according to the clinical diagnostic criteria.**** No
limitation will be placed on participants’ gender, race, ethnicity, education and economic status.

Types of Interventions

We will include studies comparing fire needling acupuncture with pharmacotherapy or comparing the combination of fire
needling acupuncture and pharmacotherapy with pharmacotherapy alone. No limitation will be placed on the fire needling
acupuncture details such as acupoint selection, duration of treatment sessions, and manipulation techniques. Pharmacotherapy
for acute HZ includes antiviral medication (acyclovir, valacyclovir, famciclovir, brivudine, vidarabine, etc.) and pain manage-
ment (acetaminophen, dipyrone, ibuprofen, diclofenac, naproxen, cyclooxygenase-2 inhibitors, tramadol, hydromorphone,
oxycodone, tilidine, naloxone, gabapentin, pregabalin, lidocaine, amitriptyline, etc.)."* The dosage and treatment duration of
pharmacotherapy will not be limited. Studies involve other Chinese medicine therapies as the comparator will be excluded.

Types of Outcome Measures

Primary Outcomes

The primary outcomes are the pain intensity assessed by Visual Analogue Scale (VAS) and the occurrence of PHN at 1, 3, and
6 months after HZ.**

Secondary Outcomes

Secondary outcomes are the evaluation of skin lesions (time to resolution of rash, time to cessation of new lesion formation,
time to crust formation), time to resolution of pain, tolerance evaluation, and total effective rate.** There are four levels of
effectiveness: (1) Clinically healed: The skin lesions have crusted, and the pain sensation has entirely vanished; (2)
Remarkably effective: More than 70% of the skin lesions have disappeared, and the pain sensation has been significantly
reduced; (3) Effective: The skin lesions have disappeared by around 30%, and the pain sensation has been reduced; (4)
Ineffective: The skin lesions have disappeared less than 30%, no relief of pain.*’ The total effective rate is calculated as the
proportion of people who obtained clinical effectiveness of the first three levels. Adverse events and changes in
inflammatory and immune suppression markers (interleukin (IL)-2, IL-6, IL-10, CD4+ T-cell counts, CD8+ T-cell counts
and CD4/CDS8 T-cell ratio) in plasma will also be evaluated as secondary outcome measures.
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Search Methods for ldentification of Studies

Electronic Searches

From their inception to July 2022, electronic searches will be conducted in the following databases: PubMed, EMBASE, the
Cochrane Central Register of Controlled Trials, China National Knowledge Infrastructure (CNKI), Wanfang database,
Chongqing VIP database (CQVIP), and China Biology Medicine database (CBM). The following search terms will be
used: HZ, zona, zoster, shingles. zoster-associated pain, herpetic pain, herpetic neuralgia, PHN, HZ ophthalmicus, HZ oticus,
zoster sine herpete, fire needling acupuncture, fire needling, fire needle, fire acupuncture, red hot needle, burn needle,
caloripuncture, ignipuncture, pyronyxis and pyropuncture. The Cochrane Handbook for Systematic Reviews of
Interventions has been used to construct a search strategy.*® Table 1 presents the search strategy for the PubMed database.
The following clinical trial registries will be searched for ongoing trials with unpublished data: International Clinical Trial
Registration Platform (ICTRP) (https://www.who.int/clinical-trials-registry-platform), National Institute of Health clinical

registry ClinicalTrials.gov (https://clinicaltrials.gov/), Chinese Clinical Trial Registry (ChiCTR) (http://www.chictr.org.cn/),
ISRCTN registry (https://www.isrctn.com/) and Australian New Zealand Clinical Trials Registry (ANZCTR) (https://www.
anzctr.org.au/). The trial investigators will be approached for the most recent clinical data in ongoing RCTs by E-mail.

Table | Search Strategy for PubMed

No. Search Terms
#1 Clinical trials [MeSh]
#2 Randomized controlled trial [pt]
#3 Controlled clinical trial [pt]
#4 Randomized [tiab]
#5 Randomly [tiab]
#6 Placebo [tiab]
#7 Trial [tiab]
#8 #| OR #2 OR #3 OR #4 OR #5 OR #6 OR #7
#9 Fire needling acupuncture [MeSh]
#10 Fire needling [tiab]
#11 Fire needle [tiab]
#12 Fire acupuncture [tiab]
#13 Red hot needle [tiab]
#14 Burn needle [tiab]
#15 Caloripuncture [tiab]
#16 Ignipuncture [tiab]
#17 Pyronyxis [tiab]
#18 Pyropuncture [tiab]
#19 #9 OR #10 OR #1 1 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18
#20 Herpes zoster [MeSh]
#21 Zona [tiab]
#22 Zoster [tiab]
#23 Shingles [tiab]
#24 Zoster-associated pain. [tiab]
#25 Herpetic pain
#26 Herpetic neuralgia
#27 PHN
#28 Herpes Zoster Ophthalmicus
#29 Herpes Zoster Oticus
#30 Zoster Sine Herpete
#31 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30
#32 #9 AND #19 AND #31
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Searching Other Resources

Other trials will be found by searching and browsing the list of all verified websites, which includes related associations,
organizations, institutions, and preprint servers. The following websites will be searched for preprint studies: medRxiv
(https://www.medrxiv.org/), Research Square (https://www.researchsquare.com/) and Arxiv (https://arxiv.org/). The citation
searching will be conducted to find the references of published studies and identify additional trials. Grey literature, including

theses or dissertations, conference proceedings, and government reports, will also be searched.

Data Collection and Analysis

Selection of Studies

All citations obtained from the search will be entered into an Endnote library. After screening the titles and abstracts, all
relevant trials’ full-text articles will be retrieved for subsequent eligibility screening. Two review authors (LL and QC)
will independently conduct the screening; any dispute will be resolved through discussion with a third author (CSZ).
Where necessary, the trial investigators will be contacted for more information. A PRISMA-P flow chart depicts the

primary selection process (Figure 1).

Data Extraction and Management

Two researchers will extract data from the included studies in a separate and independent manner and fill a data extraction form.
The following information will be extracted: study title, first author, journal, publication year, inclusion and exclusion criteria,
sample size, study design, randomization methods, allocation concealment, blinding methods, treatment and control interven-
tions (duration, frequency, acupoints, acupoint number, medication administration, dosage), outcomes, study population size

(randomized and completed), dropouts, age, gender, disease duration, participant withdrawals, and adverse events. We will email

{ Identification of studies via datab and regist } { Identification of studies via other methods }
—
Databases (n =) Records removed before L
c Pubmed (n=) EMBASE (n=) screening: Records identified from:
2 Cochrane (n=) CNKI  (n=) Duplicate records removed Websites (n =)
8 Wanfang (n=) CQVIP (n=) (n=) medRxiv (n =)
= CBM (n=) > R d Kked ineligibl Research Square (n =)
S Registers (n = ) ecords marked as me_lgl e Arxiv (n =)
3 ICTRP (n=) ISRCTN (n=) by automation tools (n =) Organisations (n =)
= ChiCTR (n=) ANZCTR (n=) Records removed for other Citation searching (n =)
ClinicalTrials.gov (n =) reasons (n =)
__J
— l
Records screened »| Records excluded
(n=) (n=)
Reports sought for retrieval ».| Reports not retrieved Reports sought for retrieval | Reports not retrieved
= (n=) (n=) (n=) Tl (n=)
=
o
: } |
G
(7]
Reports assessed for eligibility N Reports assessed for eligibility N
(n=) »| Reports excluded: (n=) »| Reports excluded:
Reason 1(n=) Reason 1 (n=)
Reason 2 (n =) Reason 2 (n =)
Reason 3 (n=) Reason 3 (n =)
etc. etc.
S,
v
5 Studies included in review
T (n=)
T=: Reports of included studies b
= (n=)
S,

Figure | PRISMA flow diagram of studies identified.

Notes: Adapted from Moher D, Shamseer L, Clarke M et al. PRISMA-P Group. Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P)
2015 statement. Syst Rev. 2015;4(1):1. doi:10.1 186/2046-4053-4-1.* Creative Commons CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/legalcode).
Abbreviations: CNKI, China National Knowledge Infrastructure; CQVIP, Chongging Chinese Scientific Journal Database; CBM, China Biology Medicine Database; ICTRP,
International Clinical Trial Registration Platform; ChiCTR, Chinese Clinical Trial Registry; ANZCTR, Australian New Zealand Clinical Trials Registry.
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the authors of RCTs for clarification if the reported data is ambiguous. Any dispute will be settled by discussion between the two
authors, and any subsequent dispute will be resolved through arbitration by a third author (CSZ).

Risk of Bias Assessment in Included Studies

The risk of bias was evaluated using the Cochrane Risk of Bias 2.0 tool.*’

Two review authors (JY and WG) will assess
the risk of bias for all included studies using the Cochrane Collaboration’s tool for assessing risk of bias. The following
items will be assessed for potential risk of bias: the sequence generation, allocation sequence concealment, blinding of
participants, investigators and care providers, blinding of outcome assessment, incomplete outcome reporting, selective
reporting of results, and conflict of interest.* This review uses high, low, or unclear risk of bias as the key judgements to
these assessments. If there are disagreements in the results, the final decision will be taken after consulting with a third
author (CSZ). The study’s information on risk of bias assessment will be presented in tabular form, and the findings and
implications will be systematically evaluated. We will email the authors of RCTs for clarification if any data is unclear.

Measures of Treatment Effects

Using the Review Manager statistical software (RevMan) V.5.3, data on treatment effects will be synthesized and
statistically analyzed. Continuous data will be analyzed by using a mean difference (MD) or standard MD with 95%
confidence interval (CI). A risk ratio (RR) with a 95% CI will be used to analyze dichotomous data.

Unit of Analysis Issues

It is not feasible to perform cluster-randomized or cross-over studies to assess the effects of fire needling acupuncture for
acute HZ. To prevent unit-of-analysis errors, we will define several different outcomes and perform separate analyses. In
studies comparing more than two intervention groups, we will include the pertinent pair of intervention groups in the
analysis.

Dealing with Missing Data
Reviewers will contact the trial authors to clarify any missing or inadequate data. An intent-to-treat analysis (containing
data from all participants) will be undertaken if feasible.

Heterogeneity Assessment

Heterogeneity will be evaluated using a visual inspection of the forest plot, a Mantel-Haenszel y* test and Higgins’ I square
(I?) statistic of homogeneity by RevMan software. A high I” value indicates statistically significant heterogeneity. When a
high heterogeneity (I* > 50%) is detected, a meta-analysis with the random-effects model will be utilized to determine the
overall treatment effect. If the I is <50%, the data will be pooled using a fixed-effects model. The I* value can be
categorized into four classifications based on the Cochrane Handbook for systematic reviews:* a value of 0%-40% denotes
little or no heterogeneity; a value of 30%—60% denotes moderate heterogeneity; a value of 50%-90% denotes substantial
heterogeneity; and a value of 75%—-100% denotes considerable heterogeneity. Furthermore, a subgroup analysis or meta
regression will be used to investigate the causes of heterogeneity in the trial results.

Publication Bias Assessment
To examine publication bias and the impact of small-scale research, a funnel plot will be utilized. When more than 10
trials are included, Begg’s and Egger’s tests will be conducted to evaluate the asymmetry of the funnel plot using Stata

software V.14.0. A value of p < 0.05 will imply a significant publication bias.****

Synthesis of Data
For data synthesis, RevMan will be employed. If the meta-analysis is not practicable owing to significant clinical and
methodological heterogeneity, the results will be summarized in a descriptive qualitative summary.
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Subgroup Analysis

If applicable, subgroup analysis will be undertaken to identify plausible reasons of heterogeneity in the previous analysis.
The analysis will be carried out based on variations in the characteristics of the treatment frequency, controls and disease
severity.

Sensitivity Analysis

Sensitivity analysis will be performed based on the risk of bias by redoing the estimation after excluding studies with a
high or unclear risk of bias in specific domains. When inconsistent results are confirmed, the results will be compared and
reviewed, and conclusions will be drawn with caution.

Grading the Certainty of Evidence

The Grading of Recommendation, Assessment, Development, and Evaluation (GRADE)*’ will be utilized independently
by two authors (LL and QC) to evaluate the certainty of the evidence. Specifically, the certainty of evidence will be
downgraded for several reasons: study limitations, results inconsistency, indirectness of evidence, imprecision and
reporting bias. The evaluation findings will also be cross-checked, and any further disagreement will be arbitrated by
a third author (CSZ).

Patient and Public Involvement

Patients will not be engaged in the development of the research question, study design, data collection, outcome
measures, preparation of this study protocol or analysis of the systematic review and meta-analysis. The findings will
not be disseminated to research participants.

Ethics and Dissemination
Ethical approval will not be required since the included studies in our review do not comprise private data from
individuals or violate patients’ privacy. The main information will be extracted from published literature.

The results of this study will be published in a peer-reviewed journal or disseminated in a relevant conference report
to provide a reference for the effects and safety of acupuncture treatment for acute herpes zoster.

Discussion

Previously published clinical studies have demonstrated that fire needling acupuncture is beneficial in the treatment of
acute HZ and has no significant side effects.”*** One systematic review published in Chinese language concluded that
fire needling acupuncture was superior to pharmacological treatments for HZ in terms of pain relief and prevention of
PHN occurrence.’® However, this review did not limit the participants to be acute HZ only. The intervention evaluated by
this study was not limited to fire needling acupuncture, authors also included studies that applied the combination of fire
needling acupuncture with electro-acupuncture, cupping, or blood-letting therapies. The control methods consist of
varied pharmacological treatments. The authors did not conduct subgroup analyses based on the stage of herpes zoster,
different intervention and control treatments.’® Therefore, the results of this systematic review could not translate to
clinical practice directly. A recently published systematic review protocol is proposed to evaluate the treatment effects of
fire needling acupuncture for acute HZ.>' In this study, the authors will also include the combination of fire needling
acupuncture with other acupuncture therapies such as electroacupuncture, cupping, moxibustion, bloodletting, etc. The
outcome measures will be limited to pain intensity and incidence of PHN. Compared with these two systematic reviews,
our study will focus on fire needling acupuncture only, the research questions of our study are more targeted, and
therefore, we will provide more precise evidence to this area. The outcome measures evaluated by our study will include
the evaluation of skin lesions, time to resolution of pain, tolerance evaluation, and changes in inflammatory and immune
suppression markers in peripheral plasma. In addition, we will also conduct analyses on publication bias and GRADE.
The results of our study will provide more robust and targeted evidence to this field to assist clinical decision-making,
and therefore benefit patients with acute HZ from evidence-based clinical practice.
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Abbreviations

HZ, Herpes zoster; MD, mean difference; PHN, postherpetic neuralgia; HZO, herpes zoster ophthalmicus; YLDs, years
lived with disability; VZV, varicella-zoster virus; ZAP, zoster-associated pain; PRISMA-P, Preferred Reporting Items for
Systematic Reviews and Meta-Analyses; RCTs, randomized controlled trials; VAS, Visual Analogue Scale; CI, con-
fidence interval; RR, risk ratio, GRADE, Grading of Recommendation, Assessment, Development, and Evaluation.
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